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To the Yoiing Adulti ? 

* This brings together in one place some of the new wordSi symbols^ and J 
fcortcepts of Sip the-modern international syateh of metric measurement, now 
being used in many^ different subject areas* This bobklet 'is intended to 
^upplementf not substitute for, metric textbooks. Use ft for quick reference 
as you prepare to live and work in a society that*is becoming more and more 
involved with fehe use of metric measurements* ^ 

■ " " * ■ - : 'a """" ^ ' " " ' 

Young Adults will want to dtevelop these basic metric skillsi 

1, To know the corranonlyjused words, prefixes, mnd symbols of the metric 
system and its special rules of form and style, / . " * 

2, Tb apply the various relat'ionships w4thin the metric system 
3, 



4, 



To estimate, measure, arid compare len^h, area, volumei capacity, mass, 
and temperaturei^ using ' appropriate instruments with metric units, \ 

To'^use metric •measurements in basic mathematical^ and scientific . 
operations , ' , - 



5, To solve problems of daily activities that invol^^e mftric measurement. 

6, To be aware of the background and advantages of world-wide adoption of 
the metric system* ' ' ' * 

7, To make general comparisoris between the metric system and the customary 
system, using tables a^d f-armulaSi particularly when cohfronted with 
the necessity of interpretitig mixed data.- ' ■ ' " ' 



Achievirig these goals 'is 
reach them gradually over a pe 
measurement. Begin today to c 
YOUR FUTURE! 



not an instantaneous procedure. You will 
riod of tlm^ as you think and use metric 
hoose metric ^ It really is the measure of 
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This ehafllehge comftS frequently to those ]&* are trying^ to help this 
eoiuntry go roatric. lt;lf alniost always niiade hy compet^ttt , ^ucceasfM:! adults,., 
usually w^ll-educated and quite iatisf led with life as at rf^ They 
may long ago have bad -a little trouble with the cQmp^licated arithmetic of 
our customary measurements I but no longer, ' The coming of the metric system 
of f era no real threat to them, but ^It is no .spetial source^ of Joyj eithOT. 
^Wbat Is in It for them? Or for us? ^ * : ' . 

*To ah^ar thajt, .we must, focus oil ^llifea# It ^already Is," with America 
one of the great industrial nations haAf^«g a standard of living, even in a 
depression, higher than the people -of mai^-.Qthier countries oan even Imagine, ^ . 
^d we teaohed that happy condition wlth^^^ the metric system-* 

or-^dld we? '.. . ^ '/^ , ■ ^- 

Thlnk back. George Washington: a^d the Continental Congre si managed to 
estabPish * for us a decimal systith of money that wrks on place value, just 
like metric measurements do* It gavej \toericans a great advantage in developin 
trade* President Washington also adv^bcated use of decimal measurement before 
even the French adopted the metric sj^stemi the argugient that defeated, it then 
was that it had never been triced! Finally , in 1866, the metric system was 
made legal but optional in this countryv A large part of the technology that 
has made our co*tthtry great was developed by scientists and engineers who did 
choose to use metrics. _ The rest of us have profited from their wisdomy even 
while' we denounied their choice! 



But that old pattern cannot continue, ^Now more than 957^ of the people of 
the world have chosen the metric systemj and not because they love France, or 
like to study, or dislike inches. They have changed because the metric system 
really is easier to. learn and tojusei and because a connnon measurement languag 
facilitates coimnunicati^n between peoples and standardization of manufactured 
parts* It is now expected in ' international *trade, . 

Which brings us back to "life as^ it. already is." One out of every six 
employed persons in this country works on export gbods or their components. 
In exchange for those ^odSp we get some Items (like color TVs) at lower cost 
and some (like oil) that we need at any^ price*. But AmericaA manufacturers 

t afford the luxury of a dual system, making metric goods for export and 
customary for home folks comfortable in their old ways. To do that would 
require two'assembly lines, separate sets of tools , double inventories, 
extra^ record keeping, and inevitably higher prices. The export goods: would 
lh^n_be__haxder_to s and ultimately our standard of living would decline* 
Econofrfic necessity requires that industry go meeric. 

With a dual system, everyone would have to learn and use competently two 
jeparate systems, because everyone^ uses manufactured goods, Th4 conclusion is 
inescapable? the Uniced States rtfust change, however comfortable our us^e of 
dugtomary units may have been. They are an interesting relic of our past., 
not a viable tool for our f uture--especially if we cherish ''life as it already 
is!'' To preserve that, we need the metric system. * : ^\ 
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Ho^ to Leam to Love, the Meter 



. ' Given that MfiTRIG r^a 
to know and love this" new 
sutcess in winning over so 
graces, languages, cultures 
it easy for you* v 

\ _ V - 

start with the meter * 

base unit around n^hich the 

^ length measurement about 

100-yard footbair field is 

meters than yards to frteasu 

The meter will be used Jus 



ily is the measure of YOUR future, Ihow ^an you come ^ 
system? Easitf^ t Simplicity is th$ clue to its 
many millions of peoples *bf different nationarlities, 
and traditions, ; That same simplicity will make 



The word literally means thg_ measure | it is the 
reat of the system Was constructed. TJie mete^ is 
ten percent longer than our customary yard- A 
about 91 meters lohgi notice that it takes fewer 
re. the distance, since the meter is a larger unit, 
t as ^e have always used the ^ard. 



In the metric system, large* or sM'ller ^units can be formed by using v 
special prefixes befpte 'the unit name/ For>eKample'| milli means thou sand th|' 
it is used wi th meter to giake millinfeter ^ieh is a thousandth of a me|er. 
Other prefixes you wftll need tp learn inGnide centi , hundredth | deci , tenth i 
deka g tenj^ hecto , hundred j 'and kilo , thousand,-/ You can see inffnediately that 
^ kilometer is a thousand meters long, and a^ centimeter is a hundredth of a 
meter. This results in a very uniform table of , length values,, just like we 
already use for money values: ^ " * 



10 millimeters * 1 centimeter 
10 centimeters " I'^declmater 



10 decimeters 

iO meters 

10 dekameters 



- i meter 
= 1 dekameter 

^ 1 hectometer 



10 hectometers - 1 kilometer ^ 



10 mills 
10 ^cehts 
lOvdimes 
K^.dollars 
10 tens 
10 hundreds 



1 cent V 
1 d i^e 
1 dollar 
1 ten. 
I hundred 



lest of all, the metric system is conjistent* 




have 



the* same meaning. Used wl th Liter ^ they measure liquid capacity; with ^ram , 
mass or weight. ^Kilo always means 1000^ so a kilometer is 1000 metfers , 
kiloliter is 1000 liters, a kilogram is 1000 grams, and a kilowatt ia 1000 
watts. E - - - Compare that with a table of the varied units we :have been 
using for lengthr . ' - - - 



3 
12 

3 
' 9 

5 

5 

125 



barleycorns 
inches 



feet 
inches 
spans 
feet 
paces 
5^ yards 
40 rods 
8 furlongs 
1760 yards 
5280 feet 
« 12 furlongs 



1 inch 
1 foot 

1 yard ^ 

1 s^par^ 

1 ell\ 

1 pace^ 

1 furlong 

1 irod ' 

1 furlong 

1 statute mile 

1 ple^ ' 

1 inile 



i 



=cague 
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Say it in METRIC ■ a new lanpuaee of measurement . • . ' _ 

The generai rule far pronunciation of metric words Is to accent the 
first syllable* Vary often the wrd will be bitten ai a i3mibol following 
a number, "rtiese symbols are not abbreviations ,^'io they are followed by sl 

Some are icapitalizedi some are ^ not. 

Read aloud i ^ • 



period only 


at 


the end 


OX a sentence • 
V 


'This word 


or 


svmbo 1 


sounds » lixei 


gram 




g 


gram ' 


ffleter 




m 


meet er^ 


liter 




L 


lest er 


Celsius 




C ' 


sell see us 


kelvin 




K 


kell vin 


ampere 




A 


am pier 


\ second 




B 


^ BBC ond 


mole 




mol / 


mole . - 


But: 








eandela 




Cd 


can di^ll ah 



'A raisin weighs about a grai^, » 
A meter is a little more than a yard, 
A liter is a little more than a quart* 
Celsius invented the centigrade scale, 
5 One ke I vin equals one degree Celsius, ^ 
Amperes measure electric current. 
Secpnds measure time intervals, 
Moles measure molecular weight. 

^The eandela measurea lumimovs ■ inten^i 

Metric prefixes also should be accented on the first syllable and mean 



ty. 

the 



same 


thing 


when used 


before any metric wordi 




1 










exa 


E 


ex ah 


quintillion" 


An cKameter 




000 000. 000 


000 


000 


000 


rrt 


peta 


P 


pet ah 


quadrillion 


. A petameter 




I 000 000 


000 


000 


000 


m 


tera 


T 


terr ah 


trillion 


A terameter 




1 000, 


000 


000 


000' 


m 


giia 


G 


1 iR ah 


billion 


A gigameter 




1 


000 


000 


boo 


m 


mega 


M 


meg ah 


million 


A^'megameter 






1 


000 


000 


m 


*kilo ^ 


k 


kill oh 


thousand 


A kilometer 








1 


000 


m 


hecto 


h 


hack toe 


hundred 


A hafitometer 










100" 


m 


deka 


da 


deck ah 


ten 


.A dekameter 










' 10 


m 


deci 


^ i 


dess y 


tenth 


A decimeter 










oa 


m 


♦centi 


c 


cent y 


hundredth 


A centimeter 








\ 


D.Ol.m 


*milli 


m 


mill y 


. thdusandth 


A millimeter 


t 




f . ■ 


#0 


.001 


m 


micro 




mike row 


millionth 


A micrometer 






0. 


,000 


001 


m 


hano 


n 


nan oh 


billionth 


A nanometer 




0. 


000 


000 


001 


m 


pico 


P 


peek oh 


trillionth 


A picometer 




0.000 


000: 


000 


^001 


m 


f emto 




fern toe 


quadrlJJ.ionth 


A femtometer 




0.000 000 


000 


000 


odi 


m 


atto' 


a 


at oh 


quintal lionth 


An attometer 


* o;ooo 000 000 


000 


000 


001 


m 



^0 at dally activitie;a will involve 

• 10 millimet 
100 centimet 
. 1000 met 



only these 

ers - 1 centimeter 
ers * 1 mater 
ers ~ 1 kilometer 



Take a cl^er look at themr 



Compare that easy relationship with one you alre^ady knowi 

• 12 / inches * 1 foot 

* 3 feet ^ - 1 yard 
1760 yards « 1 mile 
or 5280 feet ^ 1 mile 





. . .'5270, 5271, 5272, 5273, 5274, 5275, , 5276, 



52: 
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Mgjtt*tiaed mstria uoits * what do they meaaure ? ^ - ' f 



; millimeter (rma) 
: 1000 pm ^ I'm 

* qentimeter (em) 
100 em - 1 m 

m^ter (m) 

Ailemeter (to) . 
rood 1 tan 



for prec4sion meastfrements liT- engineering, crafts, 
^byilditig, industryp etc. # ■ 

body , measurements s elothlngj hous^old goods, 'mb^ 
items previouily measured "in inches * 

in^ place of foot and yard measurements in general 

% . , ■ . . ■ 

highway dlitances, maps, etc«, replacing miles 



Mm. 

^s qu a r e e en t Jme t e r (cm ) si 
^ ^l,9m X I cm - 1 cm^ 

Stfuare meter (m^) . 
1 m X 1 m 1 m^ 



mall items like snapshots^ page layouts f graphs 
formerly measured in square inches 



fldor and carpet sizes, replacing square feet 
find square yards* . ■ ' 



hectare (ha) 
lOO^m X 100 m = 1 ha 



all ar ^^ formerly measured In acres 



square kilometer (to^) ^very large land areas previously stated in square 
IftOO m X 1000 m - I ten^ miles — . 

4 

cubic centimeter (cm-^) ^ sometimes replacing cubic inches 
1 ^m X 1 cm' X 1 cm ^ 1 cm3 



cubic meter (m^J 
I m k 1 m X 1 m = 1 

Capacity 

milliliter (mL) ' 
1000 mL ^ IL 

liter (L) 
1 fi m 1 dm 



Weight or M^ss 
milligram (mg) 

™ai^qg mg^=^ i g 

gram (g) 



^4 



kilogram (kg) r 
1000 g ^ 1 kg 

metric ton (t) 
1000 kg""^ 1 t 



I .Pi 

cement, lumber j other bulky items formerly measured 
in cubic "feet and cubic yar^s 



beverages, liquid medicinaSp recipe quantities 
formerly given by ounce, cup, or spoon 

gasoline, oil, milk, other liquids formerly 
measured in quarts and gallons 



medicines, vitamins, other very small quantities 

i 

foodstuffs less than a kilogram, formerly weighed 
^n pounds and ounces 

body weights, foodstuffs, parages up to a metric 
ton i \ 



^ very large quanti ties , as coal, -grain and ore 

j shipments, truck loads' , 



degree Celsius ( °G) 



weather conditions, body temperature ^ ovens 
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How To Read A Metric Rular 
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Marked in centimeters , labeled and 
numbered* in centimeters • Good elaal^« 
room ruler for young atudenta. £^ is - 
at four eentim€ters« • 

- • i ■ • ■ 

J|l| l|l|l^|l|^Bi|J||^||^||||p||^yif^|||^|j||||jn|||«i||i|^^^ 



Cm 



htorkied in centimeters and millimeters , 
labeled and^ nisatfered in eentimeters. 
Preferred by mai^ te^eljera. (Note thiit 
ruler is dead length i does not extend 
to ^left of ^)»^ ^ is at 5,3 centimeters. 



4* 



Marked in centimeters and millimeter*s , 
numbered in eentimeterSp label^^d in 
millimeters to indleate amariest unit 

^ accurately measured.- Preffrredvby some 
draftamenp ^ ia^^at 3*9 centime4ers or 

'39 millimeters, 

iiT-lpiilituill 



pii i f iiyiiiiMyiiy ii i| i Uiiiinni^i 
0 ^ f 1^ $• y# 



1 



6& 



i^«rri|iiii|ii! 

fa &0 



Marked in centimetera and millimeters ^ 
labeled and numbered in millimeters. 
Preferred by aome engineers, usi/ally in 
short lengths ~tBie numbers become large 
very^ulckly). ia at 62 millimeters. 



Cm i 



M ' I ' I 
i » 



J* 



-7 



Marked in centimeters and half- 



and hali 
and/labi 



centimeters I numbered and/labelad in 
centimeters. Preferred by aomt retail 
clothing sal«spersons. at 5.5 

.centimeters.^ 
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Make a Place for Metrics in Your Mind . -« ' 

Sometimes I after you have measured carefully with a metric ruler or tape^ 
a question ariiei ai to the beit or most useful form for your resnltsr 

Supposk you have D^easured a rectangle that is 92 cm long and 70 cm wide| 
then compute its perimeteri * - ' 

' ' . ^ ^' ^ ' - ' 

Perimeter - 2 (length) + 2 (width). % 

, . ^ 2 (92 cm) + 2 (70 cm) 

' - 184 cm + 140 cm V 

m 324 cm ■ . 

Note that this i^^^ correct answer ^ one you would expect if measuring^n 
centimeters* But since it is a rather large number of centii&etersi you might 
want to cfiange it to meters. In doing that, let's first write the measurement 
under a metric place value chart, so that it ends at centimetjers, the given 
unit I * 



e 



Remember that %^ola number has a decimal point^ ^nderBtood af teif its 
units place, shown by the dot in the little circle* NoWf to change from 
centimeter units to m^ter units, simply move the decimal so it follows meters, 
the new unit, shown by the point of the arrow* Now the\ measurement reads ^ 
3.24 meters. The decimal always follows the } {f\^ jt named , - f 

JThis method of changing from one unit to another works for either larger 
or smaller units. A measuref^ent like 0.14 meters may be changed to centimeters 
wmte it under a metric placeWalue chart with t^e decimal following meters, 
the given uniti ) 

s 

^ ^ ' — - ^ 



'0 <SkJ____j^ 

Moving the decimal to^ the'new unit gives a reading of 14 centimeters* 

This process of changing from one unit to another Is one that you wil^ 
want to do "in your head" af tej some practice, Just as ^|u would add 75c 
and 47c to^et 122c, then thinU o^that as $1.22 without any arithmetic 
on pap#r| or you would know ,that/$3*43 might represent 343 pennias. 

Since the metric system is consistent, this process works for all metric 
units, making it easy to choo^ the unit most suitable for your own purpose. 
For example, a 1000 mg tablet contains 1 gram of vitamin Cs 

^ ^ BO ^ u g 



0. ^ Oi 



A. carton holding 5000 tablets contains 5000 grams or 5 kilograms of the 
substance. A druggist might describe his stock In kilograms, but a doctor 
would always prescribe a dose inlmilligrams. 



Q 
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MsvinE aiorifc with the metey ^ 

^ ■ ' / ^ ' . ' ; ■ i - ' ^ . . ■ - 

While* you. were looking ovet the examples of metric rulers on page 6| 
Jl6u were probably saying to youraelf that "a ruler la a ruler^>" and you 
are exactly right* ^ There is no difference in the way we use them, metric 
or cuatomary. The only difference is in the iiEe of the spaces marked 
off and the nvnes for thege spates. 

r . " . letn ^ 

Try to find a to remember how wide a centimeter.^ 

really la - mayba one of your fingernails is that wide 

or th# thiekness of your llttle'^^f inger. Having such 

a "personal scale" will make^ it easy for you to estimate 

s^all widths or lengths. For even s|naller items i renumber 

that a dime is about a millimeter thick. / 

'^e width of your palm or fist may be abotit* 10 cm or 1 deci^feter. This 
will help with estimations of areas like table tops » chajffe- seats, etic. ^d 
if you have always estimated a yard as the distance from your nose to y^ur. 
fingertlpSj Ju€t turn your face away a bit and you're very close to a meteal 

The only time most of us will think about kilometers will be in connection 
with our cars and travel^ Since a kilometer is only six tenths of a mile, 
familiar places will sound much farther away i 6 miles make 10 kilometers* 
And a sixty-mile drive will register 100 to on your odometer, if it is metric! 
Don't change your old car from miles to Uilometers, though^ tampering with 
the odometer^ is illegal in North Carolina* ^ \ ^ ^ 

We will have to get accustomed to new ^peed 
limit signs.* our,present 55 mph liirflt is comparable ^ 
to 88 km/h (notice the correct^ay to write kilometers 
^er hour *0 Another' thing that will take getfelngMised 
_ to is the way to measure fuel usa^e - instead of 

claiming our car gets 30 miles per galloh, we may brag 
that it uses only 8 liters per 100 kilometers . 

Reading a metric roadmap^will ^be just like reading one in miles if the 
distances are already calculated for you. If not^ using centimeters and/or 
millitnaters in the scale^^ill make accuracy easier than the old ones with„ 
inches and fractions. ' 





er!c\ 
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■ ' . / * *m. , " ■ • . " • . . 

.- ' - s ' ' *■ ' ■ . ■■ ' -. ■ 

lag^ylc arithmetic? ' . , , 

In the words of Gomer Pyle^ "Surpriae, surprise I*' There is no new. > 
mathematics for use with the metric system* Everything we will^need to^ 
do has already been done with customary uftits* But there areJwome points 
we should keep in mlndi ^ 

^ !• Conmon fractions will not be used in measurements | parts of 

units will be expressed with jy^iyals, A' mater and a /half is 
# = always written as 1,5 meters t^This is lik'e our money usage - 

we may say "a dollar and r half for lunch," but we wrlte> $1,50;. 
r compare that with "a yard ;and a half, ".which is frequently \ 
written as 1% yarBs, ^ 

2, _ One number, with or wi^thout a decimal, will express the entire 

measurement * no more expressions Tike S yards, 2 feet, 11 inches^ 
^ 'Measured with a meter stick, that will be 5,461 meters. 

3. When measuring a space or object, all meisurements should be 

' , expressed In the same unit if further computations will be made, 

4. Addition and subtraction of metric measurements in the! same unit 
will be Just a matter of lining up the decimal points and adding * 
or subtracting, like money (be sure to write the symbol) i 

5, Metric measurements may also be multiplied or divided by a number, 
just like sums of money? i 







Whan one measurement is multiplied times another, as. when finding 
area and volume, the decimals require careful attention, (See 
example, page 10) Always remember that the number of decimal 
pikoes marked off in the answer is equal to the sum of the numbar 
of .places marked off in the two numbers being multiplied togetherV 
After the decimal is placed, the answer is usually rounded off, to 
no more places than were in the: numbers being multip'ffed, * TVo like 
units Tnu ltiplled together always make a square unit s three units ^ 
multiplied^ together make a cubic unit , -- _ __ 
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Some "pi 



facts about the meter ^ 



When metric units of Length seem familiar and reasonable to yQU_|^Jt is 
,time to cbniider some other uses^or the meter. ^ Probably most corration is the 
matter of finding the area ot a flat surface* "Area is iMgth multiplied by 
width. But width is jaist a length measurement Jteafle croa^wfte .on the space. 
So another true 'statement isr Area is a prbduQt of two length* measurements* 

A sj^ce bne meter long- by one^ r^etar wldi is d'alled one squafe meter i 



1^ 



\^t4^^^^ 1 m X 1 



m ^ 1 m 



1 » 



When you are asked' to find the ar^a of a rectanguiar space, what you really 
need to know is how many of these square meters would fit neatly into it, 
For example, given a space 4 meters by 8 meters i ' , 

8 m ^ / ■ ^ - * ' " V 

Obviously, you could mark it off 

into one-meter squares, then count 

them* or you could multiply i ' 



4mK8m-32m 



The only problem arises \dien the length and/.or width measurements do 
not come out evin* Remember measurements Hffe 5 yards, 2 feet, 7^ inches 
by 3 ^yarda, 1 foo>^ 11 inches? Multiplying those^was a tafk not easily 
accompli^edl It meant changing all units to inches, multiplying, then 
dividing by the number, of square inches in i^.^ square yard (1296 ^ in case 
you forgot). ^ ^ f 



Let' slbok at a similar case using metric measure i 
; ■5.87vm 




Note that bo'th dlmens-ionp are 
measured in meters , 'accurate to 
the nearest centimeter, which is 
less than half an inch. 



S, 8 7 m 
3 . 2. i m 




I t 1 

I 1 u I . 

The answer would then usually be rounded off to no more place; 
used In the original measurements I the area i^ about 18.90 m' 



than were 
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Careful Measuring that t^uid - It's In milliliters I 



erJc 




A containej: with inside dimensions Imxlmxlm 
wiM hold 1 cubic ^eter (1 m3). "^Is is the base 
unit for volume in the metric system^ This much 
pure cold watervWlll weigh a metric ton ! 

Note* that either solids or liquids may be measured 
by this voj^ume unit - byt read on! Liquids do have 
special treatment in the metric system* 

- \ J , ' 

(Drawings pre not to scale ! ) 



A container with Inside dimensions 
1 dm X 1 dm ^ 1 dm will hold 1 cubic decimeter 
(1 dm3). \toother nami for this quantity is ^ 
1 liter i metric prefixes are u^ed with lltar 
fqr Jarger or ^ smaller units* A liter of water - ^ ^ ' 
weishs 1 kllogyto / (1000 L ^ 1 kL'^ 1 m^) \ ' ^ 



A container with inside dimensions 
IcmxlOTxlcm will hold 1 ' Cjibic centimenter ^ 
(1 cm^). This is the same quality as *one 
milliliter ^ and this much wa^r weighs one sram , ^ 
UOOO mL = 1 L) " ( 

Generally speaking, the cubic meter, cubic decimeter and cubic centimeter 
are used for measurements of - splids or of spaces, while the liter * the nv|lli- 
4iter, and (sometirae|i^ the kiloliterr^aTe used for liquids and things that pour. 



i 



r 



Buying liquids in metric measures will not pose' any special problems. 
The liter is only 67^ larger than a quart* and should cost about that much 
more. Suppose you have been paying 64c a gallon for gasoline (16c a quart)| 
the rfew price should be about 17c a liter. Anything higher would represent 
a .real price (or tax) increase. Some other nations hf ye made It illegal to 
raise thfe price of an item when changing from one system £b anotjhier; the 
United States does not have that restraint on tra^e> Our best protectlofi 
as consumers is to buy from known and trusted dealers when buying gasdllne'j j,^- 
milkj fuel oil or any other goods* . 

One big advantage in metrics is that caixned goods won't be raStked In 
ounces, leaving ^s forever to wonder If that ref^jers to th^capacity of the 
container or to the weight of the contents! Capacity will>be _liters oy 
milliliters i weiEht will be grarts or kilograms - it s as easy as that! 

The milliliter is a small quantity (a teaspoon holds 5 mL) that^wlll 
make accurat^ 'liquid measurement ,easyi it is the .same unit that used to 
sound so mysterious ^en doctors and nurses talked about injecting three 
CtC.'s of antitoxin^ using the old abbt^eviafeipn ^or cubic centimeter* 

- . . 
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Need a Mass of Information about Metric Weight ? 

' ^ One of the first things most adults really enjoy ^ 

about £he metric system is f4nding out their own 
weig^^ in kilograms. One kilogram is a little more 
th^ two poundsi it is the most-used unit of weight. 
Since kilograms are large units, the scale indicator 
stops on a much smaller ^umber. Here is truly a ^ 
time to forget about po^ersions and j\ist enjoy what 
you read!^ Only a spaal-sport or a fullback would want 
^ to double it and a^d ten percent, thus changing back 

' : ^ to pounds! 

The larger unit does suggyst that you use caution in ordering that 
Thanksgiving turkey - a 20-kil/Qgram bird. .would weigh 44 pounds and make 
enough leftovers to last until Easter. Be prepared, too, to pay more than 
/twice as much'^ per kilogram as the^^old price per pouh^ (see page 13). 

Man^^ cooks worry needlessly about continental recipes that list! ingre- 
dients Wy weight. These are eas^ to use with a gram scale you can buy in 
moj^^-Jiousewares departments. But American recipes will continue to be 
given in volume measurements just as they always have been. A standard 
metric cup w^ll hold 250 milliliters (just two teaspoons more than the 
old half-pint one). Metric measuring" cups are readily available and easy 
to use accurately* ^ . 

Another source of ^adult concern is the frequent use of the word mass 
instead of*weight. Mass is the quantity of matter in a given object, 
without the^ effect on it of gravity or any other iot^^ Since pounds ^were 
used to measure both masi and force, and weight was'used with both, much 
confusion resulted^^ Now with metric units, mass (or 'weight) will always be ■ 
measured in kilograms and force in newtons, a derived unit. Just another 
in stance 'of metrics solving a .rfieasurement problem simply and easily, ^ 

If the comparisons ^ be twejen metric units^^seeni - 
strange to you, try relatifig th'em to some conmon 
objects, , A nickel weighs five grams, and so does 
a teaspoon of cold water, which is five milliliters. 
A wide-mouthed quart mayonnaise jar holds dne liter 
filled to the top - and that much water weighs a 

kilogram. Or lift some, butteri 9 sticks is a j.ittj.e ^ ^ ji^hM' 
ovBx a_ kilogram. Trials like this help you €o ■ uUJ^^iT f ^ 

develop /the ability to estimate metric weights, ^ ^^d^ ^^^^^^^^ ^ 

a skill that depends on cooperation between your ^ v ^ /^^^^i 

brain and your muscles, ^ ' 




Large ,^quiin titles will not seem to change so much, , One thousand kilo - 
grams make ont^etric ton , which is about 2205 pounds, a tenth more than' 
the customary, "short ton,f"^ 



10 
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The Metric Shopper J 



If you try to ba a careful shopper, metric container sizes and weights 
will make cDmparisons much easier* The rule for finding cost per pound 
has always been in two st|^s: ^ , 

' 1^ '' Express th^ weight of the item in pounds * then 
2;, Divide the weight in pounds into the ^ost. 

That was ^asy enough to do when the weight was a whole number ^of pounds; 
^ut when i^ was something like 2 pounds 6^ ounces, the first part became 
so difficult that the average shopper gave u^^and made an "educated guess," 

. With metric measures,' the rule is almost the same as before: 

, 1, Express the weight o*f the item in ^kil^grams , then 
^"2.' Divide the weight in kilograms into the cost'* 

However, with 'metric measures^ the first step is not suph a stumbling block, 
Amounts larger thah one kilogram will be expressed as a single number 
already y using decimal fractions for any parts, of units* An amount less 
than one kilogram may also already be, in kilograms, as 0,142 kg. But if 
it is not/, as in 327 grams, it can be changed to kilograms simply by moving 
the decimal three places left, to read 0.327 kg (see example, page 7). 

Dividing by a three-decimal place number may not strike you as especially 
easy* Consider the case of an itfem marked 1,361 kg for $4,^59 1 





Remember ^when dividing by a number containing a decimal, (1) move 
th|^^ decimal t^ th6 right end of that number, (2) mOvf^ the decimal the «ame 
number of places^- to the right in the cost ''(use zeros to fill ©noijfgh places 
to include cents), (3) place a decimal in the answer ^^ectly above the one 
in the cost, . ■ ^ 



Of course', 
the stdre! 




the easy way is to use'a pocket-sized calculafl 

J 

Enter cost in dollars 4 . 59 



rieht in 



Push 

Enter weight in k 
Push 



LitfSr. 



grams 



Read cost per kilo*gram 
(round off to ,cents)* 



±0 



1*361 
-^$3.37 
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Lfft's be precise y . now 



I' 



Whenever precision of measurement is raaliy important , the advantage 
oi using metric ui^its quickly .becomes obvious. Since there are 25.4 
millimeters in one inch^ it is possible to use any good metric ruler and 
measure accurately tq the nearest millimeter, or to the nearest twenty- 
fifth of an inch! The usual customary rifler is iparked to siKteenths of 
an inch. Even more important^ than the easy visual accuracy^ however^ is 
the fact# that so ^^many measurements may be made using millimeters as units, 
with never^ a corronon fractit?n . Many industries that require careful fittings 
of j^rts make all their measurements in millimeters^ using metric micro- 
meters to measure tenths^and hundredths of millimeters* (When micrometer 
is gronounced with the accent on the second syllable j my c r om eter , it 
refeM to admeasuring tool; ^ when fhe'*a9cent is on; the~fi^st syilaifle^. ^ - 
nfike row meter , it is a length unit one thousandth of a millimeter long.) , 

- ■ Similar precision wi.th weights is poisiblej, using the-gram. unit, which 
.is one twenty-eighth of an ounce; and liquids may be be measured by the 
milliliter, which is about one thirtieth of an ounce. Special scales .and ^ 
gradvjatad containers are needed 'for any greater-^^degree of accuracy just 
as :t^p{mldTometeT is needed for measurements smaller that a millimeter,. 

^ Hete is /a £able show^g some of the most-used fractional parts of thp 
inch, ounce, and fluid ounce: = . 



Fluid 


ounce 


- i - 




^ Inch - 






1 


— — — m 1 1 1 i me t e r s 


grams 


millifiters 


^ 1/2 


12.7 


/14.175 
r 7.087 


14.8 


1/4 


. 6.35 ' 


7.4- 


3/4 


. '19.05 


21.261 


* 22.2 


1/S 


3.175 ; 


3.544 


3.7 . 


3/8 


.'9,525 y.- 


10.631 


11.1 . 


• .5/8 , 


15.875 


.,17. '7-18 


18.''5 




,', ' 22; 255 - A 


. ''i^.fiob".' ■ 


25.9 


1/16 


1.587 5' 


. 1-^2 : 

. 5.316 


' I'.S 


3/16 


4.7625 


5.5 ^ 


5/16 


7.9375 


8.859 , 


9.2 


7/16 


11.1125 . 


12.403 


12.9 


9/ 1 6 


.14.2875 


15". 947 . 


16.6 


11/16 


■17.4625 


19.490 


• 20.3' 


13/16 


20.6375 


23.034 


24.0 


15/16 


4 23.8125 


'26. 578 


27.7 



The column of ^millimeter measurements ar^e exact equivalents of the 
fractional parts of an inch; the ot^^r two columns are approximations. 
For most daily^use, all can- be rou^^d off with no decimal parts. To do 
that, look only at the digit following the decimal in the number you want 
to use i if that digit is less than 5 , simply d^iscard th^ entire decimal 
part of the number; if that digit is 5 or mor# , diseard the decimal part, 
then add 1 unit to the remaining whole number* 
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Keep your Cool abgut degrees CelHus ! ^ 



^Oven Temperaturea for Baking * 

Using^ aXe^sius temperature tha^^s about half, 
the customary Fahrenheit one will generally give 
satisfactory results* Individudt ovens vary, 



400 -4 



375 



350 



For easy peace of mind, learn the four Celsius 
temperatures circled at right. Water freezes 
at 0°C: and boils a,t lOO^C. Keeping your 
thermostat at or below 20®C will help conserve 
fuel, though you may want long sleeves if you 
are inactive. When outside temperatures drop 
/€0^1O®C you will add a sweater or jacket. At 
0-C you will want a warm coat^ adding gloves, 
scarfs etc^ s as it goes lower. On the other 
hand, as temperatures rise from 20 "C to 30 C, 
ol^door activities sucH as picnicking and 
swimming become pc^ular. Above that you'll 
look for shade trees! 



just 



Normal human body temperature is 37 €• ^<^e 
hard thing to remember is that 38*^C is 
^'running a temperature" and 39^C is a serious 
fever requiring special attention (it is more 
than lOa^F).^ And 40^C is a signal for critical 
concern* Don*t forget that a rise-' of one 
degree Celsius Is almost as .much as two degrees 
Fahrenheit. ^ 

■■ ' , ^ ' ' 

If the Celsius ' thermometer looks Aather 
familiar to you alreadyj it is probably 
because you used ^t before in a laboratory 
and called it centigrade. It has been 
renamed , Celsius to honor the man who invented 
it (we always honored Fahrenheit by using his 
riame for our everyday thermometers)* 





Normal Body 
Temperatura 



(Room 
Temperature 





This is the only point where Celsius and Fahrenheit are ^the sam^-_40 
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Wrltlng^ about metric mgasureg ' . , 

In writing material Incorporating measurements, begin now to use matric 
units. If it seems desirable to add customary equivalents, put tfie amount in 
parentheses following the metric quantity. This way your material will have 
a longer life expectancy! If you must pass along data given to you in customary 
units , follow' each item with its metric equivalent; indicate the sfurce of 
the data to show it was not your choice* 

In technical publications, the equivalent term should be stated to the 
same degree \pf accuracy required in the use of such data. In other ^Itings^' 
the equivalent-lvalue should be rounded off to appropriate units or stated as 
a comparison t j. 

^ - ■■ ^ . . ■ - ^ ' 

> The average driver purchases 50 liters (quarts) of gasoline each 

. week. ^ ^ * 

.^Dr:" Seldon ad^^ised dieters to itfclude four ounces (115 grams) of 

1 ._.| ■* ' ^ 

' protein in each dj^y s foo4 alliance, ' 

^The speed limit may soon be 88 km/h. (55 mph ) , 

s^Recorranended thickness of the stael Mate is 4.36 mm (0.171 in.) 

_^^In^ general writings, the comparisons ^y be dropped after a repetition 
or two* In technical plater ials s such as a machine design^ a dress pattern, 
of a floor plan, the>^ Should be continued throughout as an aid to users not 
well familiar with metric units. 

.-^ ' 

Don't try to convert old sayings or familiar expressions - make up a 
new one In metric terms. Leave the ten-gallon hat to its place in western 
legend; 4et today's he^o wear a SO^liter crash helmet! . ^ 





Spelling is a problem only when material will be used both here and 
abroad. Preferred spe^ings established by the Secretar>% of Commerce under 
Public Law 94-168 inclule meter , liter , gram , deka. , and ton . Many other 
English-speaking nations use metre , litre , and deZa , and often use tonne 
to avoid always ^havin|'to precede it ty metric , T\e old gramme spelling 
is pbsolete and being phased out* 

t 9 

Materials to be pyjblished in this country sh^ld certainly follow the 
U. S. guidqiines; correspondence may, of course, lise the form most familiar 
to the writer or to the addressee , Spelling should be consistent throughout* 
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How to Write it Right 

' V 1 ■■. ■ : ' ■ ■ ■ 

1* Unit names, prefixes and symbols must follow SI rules exactly. 

2, When written out, unit names are capitalized only when they are at the 
beginning of a sentence, ^eept for Celsius which is always capitalized * 

3j> Dp not'space between a numerical prefix and the unit name; never use a 
numerical prefix without a unit name i 17 ki^logr^ms not kilo £rams or 
kilos, I r / ^ 



4* When the unit name is spelled out, use "s" for the plural* 114 meters 

5 Syrnbo^Ls-^are^UieLrame .for singular or pluraj.; never add >"s" to^a symbol, 

6, Unit symbols are always written exactly as .they appear^^ln the SI tables^ 
the meaning may vary with capltalizationi , m means niilllj M means, mega 

74 Symbols are followed by periods only at the er^d of a sentence; they are 
not abbreviations^ * 



10 



8', When V^sjmibo 1 contains seyeral letters, leave no spaces between them, 

9, Le'ave a space between the number and the symbol: ^ 73 m (except 17*'C) 

Use a period as a decimal marker (some countria^^use a' comma) 1 3,5 m 

11. When the number is less than one^ always use a zero before the decimal 
point: 0*052 mg - , 

l'2. Use a space instead of a conma to divide a long numbit into gfo^^ of *- 

three digits^ beginning at the decimal and moving either right or left* 
■ , 142 985 kg and 78,937 47^^^ ^ ; ^ ' 

13* When^ the number has four digitsTie^^ther to the right or left, write them" 
without" spacing excep\ when t^4y a^e in a colurrin with numbers of more ^ 
than four digits- 1230 m or^0,7009 g ,v * . 

14, When a Compound units is formed by multiplication, use a raised period 
between the tetters 1 N*m for newton-meter , , Do not use the raised ■ 
period between words; use a hyphen or a space, 

15. When a compound unit is formed by division^ use an' oblique slash be^een 
the letters: Um/K for 'kilometers , per hoi^, ■ Do' hot use the' slash between 
words; write out per . Do not mix^ symbols and words 1 km/hour is wrong, 

V - V^ien iti doubt, spell |t out, ^ ■; 

16* Most typewriters are not equipped with the superior 2 and 3 or with the 
symbols for micro and ohm. The names of units like square meter and 
^ cubic centimeter may be spelled out,. or the symbols may 'be typed with 
the regular 2 and 3 a half-space above the lines m2 and m^. The ^ 
symbol for micro may be typed as £4 then a tail added on the left b^y- 
'hands p The swibol for ohm may be drawn in by hand /L or the word ^te'^ 
be spelled out,^ ^ * . T' v 
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BASE AND DERIVED UNITS 



The metlric system has* seuen base units that measure independent quantities 
and b<70 supplemental units for plane and solid angles. The base units are 
mebgl, kilogram , jefcond , amper^ , kelvin , mole', and candela , #Note that one of 
these, the klldgram, already has a prefiK* other prefixes are used with the 
root word 'gram when measuring the mass or weight of an object, but the gram 
is such a small quanti^^ that "the kilogram is considered the base unit. The 
secdrid is a ^miliar tir^ unit, and the ampere has been in^ general use since 
electric current became a corranon power source, ,The kelvln temperature . scale 
begins at absolute zero and is used in laboratories; each unit is e^al to 
one degree Celsius, which has zero at the f reezing point of water. The mol^^::^^ 
and the candela and the two angle measures, radian (rad) and steradian \sr ) . 
have highly specialized uses, 



Units for all other quanW^ties are^ derived from these nine units, We 
metric system is coherent ; each derived uni^#^an be expressed^ as a product 
or ratio of the base units without numerical factors other than one, Seven-^ 



teen derivid units have special names ; 



Quantrty 


Unit Name 


Symbol 


Means 


Sounds Like 


frequency 


hertz 


He 


s-1 ; 


hurts^ 


force 


newton 




■ m*kg/s2 
. N/m2 


newt n\ 


pressure, stress 


pascal 


' PA f 


ra'F cal^ 


energy, work. 


joule 


J ' 


N-^ 


tool 


quantity of heat 










power, V^diant f lu3 ^ 


watt 


W 


J/s 


hot 


quantity Vi,__a^^ 


coulomb 


c 


A^s 


coo lomb 


blectric charge 










electric potential, * . 


volt 


V 


W/A 


bolt 



potential difference 
. electromotive .force 
capacitance 
electric resistance 
^conductance . 
magnetic flujc \ 
magnetic fldx density 
ijXdyctance 
luminous flux 
illuminance 

activity (radioactive) ^ 
absorbed dose 



farad 
ohm 

Siemens 

# 

we^iT 

tesla 
^* henry 
• lumen 
- lux 

becquerel 



F 

A 

i 

H 

Im" • 
Bq 



t 



Remember that Celsius is the only word used 



C/V 

V'S ' 

Wb/m2 

w6/A 

cd/sr 
lTn/m2 

J/\ig 

as a 




. unit name that is 

capitalized, but many 'of the symbol s include a capita; letter. Great 'care 
must be exercised, for the same let.ter may have' two meanings • • ' -' ■ 




rrnn millimeter 
megameter 

If other derived units 

area 
volume 

speed, velocity 
acceleration 



T tesla' 
t metric 



ton 



s secdnd 
S Siemens 



are 



similarly coherent. -<)nly a few are in general ro^e i 

square meter . m2 

cubic meter ^ 

meter per second m/s — 

meter per second squared m/s^ 



EKLC 



r, ' 
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AN OUiLINE^OF HISTORY -.METRIC, THAT IS ^ 



page 



19 ^ 



1670 

1786 

1790 
1795 

1798 
^821 

1850 
1866 
1868 
1875 
1893 
1960 

1065 
1968 

1970 
1971 



1 



\ 



1974 



1^75 



Gabriel Mouton, Vicar of St. Pauls Church in Lyons, proposed a decimal 
system based on an afrc of a. great circle of the earth. 

Decimal system of coinage, developed fey , Thomas Jefferson and Robert Morris, 
adopted by Congress -.base unit the dollar* 

il syst\fi 



Decima ] 



lystem of weights and measures proposed by Jefferson but rejected, 



- Metric^system developed by the French Academy of Science made mandatory in^ 
France (and imposed on Holland and Belgium in defea#)* ^ ' 

< , * ' ~ 

First International Conference on Weights and Wea^sures cairfe by Talleyrand 

' 1 ^- 

John^ Quincy Adams "recorranended that/the United States no6 change^'^til both 
England and Spain agreed. They not* ^ 

SfFiin^ Greece, Norway .and part of Italy adopted thft metric system. 

Act of Congress made metric system legal but not mandatory in the U.S. 

G^many and Portuga^ adopted the metric system, ^ . , ' ^ 

U,S, signed "Treaty of the Meter*' with 17 countries, ^ ' ^ - 

All United States measurements redefined in terms of the meter, 

SI Metric Sy^t^^m adopted Eleventh Gen%il Conference - this .modernised 
version amounts to an international language o-fj weights and measures, 

England goes metric and 'changes to a decimal money system. 

Congress orders a study of the probable effects of making the metric 
system mandatory and asks for recomnendations * 

Canada adopts a conversion plan. , ' 

Study Commission repotts th^ the United States Is^ gradually going metric 
on ^a voluntary basis; that the change will be easiest and least expensive 
iL£ carried out over a carefully plaftned ten-year period; and that educa- ^ 
tional efforts must be Increased to meet work force needs. 



Cd.ngrQis passes Public Law 93-38.0 ",,.to encourage educational agencies 
and if^rrtiytions to prepare students to use the metric system,.." / 

Congress passes/public Law 94-168 to set up a Metric Conversion Boarrto 
plan U,S, conversion. We have Joined the metric world! 



22 
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' ' ■ ■ . • . , r , 

Bringing measurement up to date ^ 

■^-7 -f- ; — ^ ■ ■ • - 

One complication to the process of changing from customary to metric . 
units is the fact that the law says we all will change, but not that every- 
^one must change by a certain time. Some industries and businfeases have 
moved very rapidly; others are- still thinking it over. So,' many people will 
have to be able to work in either system over the next^ few years, ^ 

Another problem is the fact that we simply cannot throw away all the 
information we have based on old units, even when metrics is required every 
day. Some people will have to be able to take old measurements and bring 
them up to date. To do that is very easy - it involves Use of a number 
called a conversion factor. Look at this table of common measures 1 



Customary r—*^ X - 


— — ^ Conve 


rsion ^ — 


— — ^Metric 


Unit 


Factor 

! 


Unit 


inches 


2,54 




centimeters 


feet 


0,304 


6 


meters 


' yards \ ' 


0,914 


4 


-meters 


mi les 


1.609 


344 


' kilometers 


quarts 


0,946 


353 


liters J 


fluid ounces ^ 


29. 573 


.43 


milliliters 


pounds i 


.0.453 


592 


kilograms 


ounces ' -^^"^^^ 


'28, 349 


523 


grams 



Customary 
Unit 



Conversion 
Factor 



Metric 
Unit 



To change from an old unit to a metric unit^ multiply by the conversion 
fac tor , For example, if yoqr old pattern calls for 35 ounces of yarn to make 
a sweat^i", and tfte yarn is labeled in . grams , you would do thiSi 

^ Write the number of ounces — ^ ■ . 



Muljtipl^ by the conversion factor 



— — 36^ 

— — ^ Jf 4^*3 

(Round off to one decimal; knitting is no"t exact) ^ 

Number of grams ^^^y ^ — ^ ^ ^ *7 ^ 



(Better "buy a vj.i 1 1 1 e extra, say 1000 gram.s) 



B 



0^ *ff 



If the oppo^tt'^fcase is true and you must change 'metric to customary,! 
di V i du the metric quantity by the conversion factor* ^ ^^^^^^J£^ 

When your job requires this kind, of conversions, you i^ill want to have 
a hook containing very accurate conversion factors, and you will do your 
iirithmetic with a calculator. Or you will use a calculator or computer * 
already programmed to do these operations, * / 
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Direct Conversions from Customlry to Metric 







Ounces 


Grams 


1 


■ 28 


2 


57^ 


3 


85 


4 


113 


5 


142 


6 


170 ^ 


7 ^ 


198 


S 


227 


9 


255 ^ 


10 ^ 


283 


11 


312 


12 


340 


13 


^ 369 


14 


397 


15 


425 


16 


454 


^Pounds 


Kilograms 


1 


0*454 


2 


0.907 


3 


1,361 


4 


1,814 


5 


2.268 


6 


2,722 


7 


3,175 


8 


3.629 


9 ■ 


4.082 


10 


4.535 


25 


U.572 


50 ^ 


22.680 


100 


^ -45^359 


^ 1000 


433.592 


2000 


907.185 


2205^ 


1000, 


— ~- — ^ 


if - 



Op • 


°C 


482 


250 


464 


240 


446 


230. 


428 


220 


410 


210 


392 


^ 200 


374 


190 


356 


180 . 


338 


170 


320' 


160 


302 


150 


284 


140 . 


266 


130 


248 


120 


230 


110 


212 


100* 


194 


90 


176 


80 


158 


70- 


140 


60 


131 


55 


122 


50 


113 


45 


104 


40* 


95 


35 


86 


30 


77 


25 


68 


20* 


59 


15 


50 


10' 


41 








23 


-5 


14 


-10 


5 


-15 


-4 


-20 , 


-13 


-^25 


-22 


-3t) 


• -31 


-35 


-40 


-40* 





Centimeters 



1 

J. ' 


■? 54 


2 


5.08 


3 


7.62 


4 


10.16 




1 J 7n s. 


o 


1 ^ Is 


7 


17.78 


o 








1 n 

J. u 




1 1 

L L 


T7 OA 


L ^ 




4 ^ U Jb U 




Ol IFI ^ ^ 


Ml 1 1 i 1 it'OT^e 

ru. jjj. J. 1 1 ers 


1 

1. 


in 




J? 


^ J 




A 




J 


l^A 


o 


1 77 


7 


^yJ f 


R 

o 




Q 


lf%f\ 


1 n 


t "o 


1 1 

L L 






ODD 


1 ^ 


JQ*4 


1 4 


L 1 A ^ 




AAA ^ 


1 ft 

J. o 


A7 * y 

H f D 


1 7 




1 A 






S A7 


20 




21 


ft2 1 >€ 


22 


651 


' 23 


, 680 


24 


710 


25 


739 


26 


769 


27 


798 


28 


828' 


29 


8,58 


30 


887 


31 


917 


32 


946 



Feet " i^titlmte terj 

1 ' 30.48 

2 60.96 
'3 91.44 

Yards Met_ers 



I 1 
2 
3 
4 
5 
6 
7 
8 

t 9 
10 
100 
1000 



0.91 
1.83 



2. 

3. 
4. 
5. 
6. 
7, 



,74 
,65 
5> 
.49 
.40 
,32 
8.23 
9.14 
91.44 
914.40 



1 

2 
3 
4 



0.946 

1.S93 
'2.839 
3.785 



Gallons 


Liters 


1 


3.'8 


2 


' .7-. 6 


3 


■ 11.4 


„ 4 


15. 1 


5 


18.9 


6 


22.7 


' 7 


26.5 


8 


30.3 


9 


■ 34.1 


10' 


37.9 


25 


94.6 


50 


189.3 


100 


37.8.5 


1000 


3785; 4 



\ 
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.. REUTPSHIPS wftHIN^THE iTRIC SYSTEM 

1 kilomitir. f 10 hictoinitars 

Oi! kilonietir - I hactomebr 

0.01 kiionietar - 0.1 hetotneter 



0.001 kiloniet 

r mt%t 
O.l inetet 
O.Ol mm ' 
O.OOl mttt 



0,01 hectometer 



^ 10 diciniet^rs 

- I decifn&tir 

^ 0*1 dicimitar 

^ O.OI decimiter 



100 dekamcters ^ 1 000 initers 

10^ dgkamiters - 100 miters 

1'; dekameter ' - , . 10 meters 

hi dekaniiter = I metir 

100 centimetiri = 1,000 mil Ikiters 

10 centimeteri s * 100 mill imetirs 

I cintinist^r = 10 millimeters 

' 0,1 centimeter f 1 milliniters 



Note; The Metric System is consistent , 
■ atid the tablr-is still true', 



In the above table, liter or |rai may ba .substituted for mete 



AREA IN. THE METRIC. SYSTEM 



Heasure ' 
Square centimeter 
Squire deciiiieter 
Square meter (1 m x 1 m) 
Are (10 m x ^0 m) /' 
Hectare (100 m x 100 m) 
Square kilometer 



metre ='mtkt 
litre = liter 
/ 



Spbol 
2 

cm 

dm^ 

2 



'i Rllationship 

I cm° s ■ 100 mni 

•1 ' 
1 dm" = 100 cm 



2 



100 dm 



2 



a 

ha 
kin 



1 m 

hha « 
.. 1 km^ s 

lote; 1 ha = 2,5 acres 



100 i ' 
100 a B 10 000 m 



2 



VOLUME IN THE. METRIC SYSTEM 



leasure 



Symbol ReI^ationihi£ 

~" ,3 ' 3 " 
cm 1 cm a 1 000 ,iiiir 



100 ha f i 000 000 m2 



Cubic centiniitir 
Cubic decimatar' 
c meter 
4liliiliter 
Liter 

KiloliteK^ \l 1 m^ M kL 



T3 



■3-3 

. dm" ,1 dm s 1 000 cm 
3 3 

m" 1 m s 1 000 dm 

ml 1 cm^ s 1 mL 

^ L 1 dm^ = I L 



3 

3 f 

3 



4t) 



ERIC 



■7 



.4' 



METRIC REFERENCI TABLE 



tetdr Frifix Hiani'| Reiulti.-', 



Mm 

'asi, 
Maaiure 



ai a 

Unit; 



For Daily 

. Uii 



I 



(1) SffiTIR 



fUlJ 



I iiiilliingUi 



i/ioo 

l/l&H 

10 
100 

1000 . 



I eptirnitit 
1 dialniiter 
i meEir . 



1 dikainstir 
I hictoiiiitir 
1 klloiitir 




Apprsxiinatg 
lent 



yei 



a 



ye; 



'0,039 Ineh 
39.3l4nchii 



avoid ?■ 



O ^'ll mi Us 



centi 

: 'diei ,: 



(2) LITER 



^ diki 
hecto. 
kilo 



fioo 

I/IO 

. io ' 

100; 

WOO^: 



I iiirilitir 
1 cintilitet 
4 dacllitit 
1 lltir' ■ 



O.OOIL, 

_:^..:ii 



I ml 

1 cL 

1 dL. ^ : 

I L *■'(■•'" r 



d. 



yei dm' 



3 



0.03 fluid 

; -.V- . ./'ff-,.:^:V^--^^, 

''. ' ounei 



1,06 quifti 



.1 



1 dikili^r; 
I hiitelitir' 
^'Ikilglittr' 



1 108 L 
1 000 V 



1 diL 
1 hL 

1 kL' 



ivdid'^ 
i^tdi, 



yei 



1 000 kilopams - 1 metric toflp about 1,1 ihert toni 



d 
ft 



ft.- 
H 



ft 

e 

A 

a 
ft 



milli 
* centi 


1/1000 

1/iob 


! LniiUigriin 
I eentigriin 


,Q.001| 
^ 0,01 1 


1 ipi 

leg 


yii * sciinci : ' ' .S 
^.4tid miditine • rt- 

' lyoid J ' r ' -ft 


deci 








idg'^ 


avoid , ■ ' 3 


(3|gram 


i 

i ' j 


1 gram ., 






>^ jfii '\i 0,033 ounei:!. 


dika 


. 10 ' 


. ,1 dfHag»"?^v' - 




^ ■ ■ 

■ f 1 dag 


' ' ■avoid '" V .. 


hecto 


100 : 

i 


, 1 hictogrlin ' , 


100 g^': 




. avoid ' , w 


V" ' kilo^' 


1000' 


1 kilograni ' 


1 OOP g '' 


1 kg 


yis 2,1 pounds w 



nittViiii 




llliliBll to 

(For Vow Euerydny* Ufa) ^ 




mmii 



Metric 



^ _ j^imal system ^ 

L''i^1»e *m©fic syitfm is simple to team. FdfHJse in your tveryday life you 
|^ifl/n0^d to TcnoV^oniy ten units. You wl^alto need to get used to a 
g^wrnw_temperatures. Of coursfe^^there are olhjr units vvhich most 
gei^ons wiTI rTotnneeaTo^^eFfffrT^^ 

which you are already^ farrilfrarc 'thjSse^^ and felectrldty a^e tfc^ 

sanie as yoijjuse now. Sif^;^ \ ■ \ ' 
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METER I a 1itt|b' longtr than ar yard (about 1 .1 yardi) |p 
LITER: a littit larger than a quirt (about 1.06 quarti) 
GMMi about tht weight of a p^er clip 



(comparaf ivt slits ar# shown } 




2S DECREES FAHRENHEIT 




25 DECREES CELSIUS 



Common frefii^es 

(to ^e uied with biilc uniti) 




Milli: ont-thousandth (0.001) 
Ctnth one-hundradth (0=01) _ 
Kilo: ' ont-thousand tirrfes (1000) 

For eiamplti 

1000 miillftieters = 1 mtttr 
100 centlmtttris 1 meter 
1000 mittrs — 1 kilomtttf 



OJHtn COMMONLY USED UNITS 



Millimeters 0fd0l meter diameter of pa^er cHp wire .4> 

Centimeter^ 0.01 mtttr width of a paptf clip (ahoi^f p.4 inch) 

Klfomettn 1000 meters sbmewhat furthtr than rrilfe (about 0,6 mile) 

Kllogrami 1000 grams a little mbrt than l^potlnds (about 2,2 paur^s) 

MIlHIIten 0,001 liter five of thtm make a teaspoon 



OTHf R UiiFUL UNITI 

Hectare r about 2Vi acres 
Tonne' about o^e ton 





TiMFERATURE 

degrets Celsiui are useti 

20' 37 SO 



SO 



•0 BB.S^ 
body temperatufe 



160 



100 

-f- 



1 KIIOCRAM 



212^ ' 
water boils 



1 POUNp 



For more Information^ write tal Metric Inf^rf^ation Office, National Bureau ^of-Stdndards /^^*\s/^\ 
I ' V Washington; D^Q 20234 . f 

m,mmxJ^i.mm^ winston^SaUm/Foriyth Metrie: Edueatio^ Project \ m / 

ESEA Title III, P.O. Box 2513, Wlnston-Salem» N.C. 

. 27102 ' ; ' 
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